Neutrophil accumulation in ischemic reperfused rat liver: evidence for a role for superoxide free radicals.
Oxygen-derived free radicals and leukocytes have been implicated in the pathogenesis of ischemia-reperfusion injury. This study aimed at determining, by using biochemical and histochemical techniques, whether an accumulation of neutrophils occurs in the ischemic reperfused rat liver and whether superoxide free radicals play a role in mediating this neutrophil accumulation. Hepatic ischemia was induced by occluding blood supply to the left and median lobes, and reperfusion was reinstituted by releasing the occlusion. Myeloperoxidase activity of the liver was measured with a tetramethylbenzidine-H2O2 assay after removal of glutathione (by dialysis) and in the presence of 3-aminotriazole (catalase inhibitor). A modification of Graham and Karnovsky's method was used to stain neutrophils in liver frozen sections, and the number of neutrophils was counted. Results showed that ischemia-reperfusion of the liver produced a 4.4-fold increase in myeloperoxidase activity (from 0.073 +/- 0.009 to 0.320 +/- 0.017 units/mg liver, means +/- SE), which was proportional to the number of neutrophils (3.1-fold increase from 18 +/- 7 to 57 +/- 4 cells/mm2) in the liver tissue. Pretreatment with long-acting superoxide dismutase significantly attenuated the elevated myeloperoxidase activity and the number of neutrophils. These results indicate that reperfusion after a period of ischemia induces an accumulation of neutrophils in the liver, and superoxide anion free radicals are important mediators in the mechanism of this neutrophil accumulation.